We shall say that F(z) is in ^\(p) if F(z) is regular on | z | = 1 and if there exists a function f(z) in S2(p) such that (1.3) is satisfied for |z| = L If F(z) is in Jf*(p), there exists a ó (0<<5 < 1) such that F(rz) is in tf*2(p) if <5 < r < 1.
We set Jf*(p) = yf*y(p) U Ctr*2(p) and say that a function in Jf*(p) is closeto-convex of order p.
The class Jf *(1) was defined by Libera and Robertson [4] and Pommerenke [7] . It was shown in both papers that a function in Jf *(1) need not be univalent.
To show that a function in Jf*(p) need not be p-valent, let F(z) be such that zF'(z) 1 + z2p
Then (|z|<l).
F(z)=-~ + ^z2" + ^-z3"+-(0<|z|<l). pz? p 3p ' ' If F(z) was p-valent, then F(z1/P)= --+ -z + -(0<|z|<l) pz p would be univalent, and so would
But this is impossible, since the coefficient of z has modulus greater than 1. Thus F(z) is at least 2p-valent. Necessary and sufficient conditions for a function to be in JT*(1) have been given in [4] and [7] . In §2 we obtain necessary conditions for a function F(z) to be in M~*(p) and show that these conditions with the added assumptions of regularity on | z | = 1 and F'(z) ^ 0 in | z I z% 1 are sufficient.
Recently, Royster [8] has shown that if
n=-p is in S*(p) then | a" | = 0(1 / n). In §3 we will extend this result to functions in.yf*(p) withp poles at the origin. This result was obtained forJf*(l) by Libera and Robertson [4] and Pommerenke [7] .
2. The class Jf*(p). However, the integral appearing in (2.6) is an integral multiple of 2n. Thus (2.1) holds for |z| = r. Since r was arbitrary (p < r < 1) (2.1) and (2.2) hold for p<|z|<l.
If F(z) is in ^f\(p), then the preceding argument with r = 1 shows that (2.1) and (2.2) hold for |z| = 1. But since F(z) is regular near |z| = 1, we can show the existence of a p (0 < p < 1) such that (2.1) and (2.2) hold for p < | z | ^ 1.
Using (2.1) and the argument principle we immediately obtain the following corollary. Replacing/(z) by l/|c_p|/(z), the proof of the lemma is completed.
Theorem 4. // F(z) is in 3f*(p) and has all its poles at the origin, then necessarily it has p poles there and F'(z) # Ofor | z | < 1.
Proof. Suppose Ws^dl'IN')'
The following lemma was proven for p = 1 by Pommerenke [7] . Thus, |a"| = 0(n~l).
